In many environments, tournaments can elicit more effort from workers, except perhaps when workers can sabotage each other. Because it is hard to separate effort, ability and output in many real workplace settings, the empirical evidence on the incentive effect of tournaments is thin. There is even less evidence on the impact of sabotage because real world acts of sabotage are often subtle manifestations of subjective peer evaluation or "office politics." We discuss a real effort experiment in which effort, quality adjusted output and office politics are compared under piece rates and tournaments. Our results suggest that tournaments increase effort only in the absence of office politics. Competitors are more likely to sabotage each other in tournaments and, as a result, workers actually provide less effort simply because they expect to be the victims of sabotage. Adjusting output for quality with the rating of an independent auditor shrinks the incentive effect of the tournament even further since output tends to become more slipshod.
on output: a worker who fears that her contributions to output will be misrepresented could well decide to expend less effort. Our experimental design allows for two forms of directed sabotage: subjects both counted, and evaluated the quality of, the output of each of their rivals and, in some treatments, compensation depended, in part, on these evaluations.
These peer evaluations are perhaps best understood as a metaphor for office politics, one purpose of which is to influence, at some cost, decision makers' beliefs about relative performance. To achieve this end, the "politician" in this experiment has two sorts of misinformation at her disposal, one more subtle, and perhaps easier to rationalize, than the other. As a theoretical matter, we know that "influence activities" (Milgrom and Roberts 1988) of this sort can even lead firms to abandon internal promotion in favor of external recruitment (Chan 1996) .
A more literal, but we believe complementary, interpretation is that the protocol embodies what industrial psychologists and others would call "360
• review" or "multi-source feedback" (MSF), since compensation depends on the evaluations of both supervisor and peers. Until recently, the consensus (McEvoy and Buller 1987, for example) was that most workers disliked MSF, and that this dislike was more pronounced when the results were used to determine compensation or otherwise evaluate performance. Furthermore, consistent with our results, resistance to peer evaluation is not limited to one's own assessment, but the effects of "friendship bias" (Kane and Lawler 1978) and other norms on the evaluations of others.
We find that sabotage or office politics more than reverse the incentive effects of a tournament: adjusted output per worker is less than that achieved under piece rates. Furthermore, the principal manifestation of this decrease is quality, not quantity. Expectations are then identified as the proximate cause of this decline: if workers expect that their contributions to the firm will be misrepresented, effort is scaled back. In addition, these expectations are warranted: as the differences between workers increase, so does sabotage. We also discern evidence of an affective response to tournaments, even in the absence of an incentive to sabotage.
The experimental design is described in the next section and in the section after that, we discuss our results in broad terms. The fourth section then reports estimates for output and sabotage functions.
Experimental Design
Instead of following in the rich tradition of "effort choice" experiments (e.g., Fehr et al., 1993 or Harbring and Irlenbusch, 2005) which are particularly adept at identifying the factors that influence the decisions to provide effort and sabotage, we decided to design a real effort experiment. In terms of the underlying effort task, our experiment is similar to Konow (2000) or Falk and Ichino (2006) in that our 160 participants were asked to spend 30 minutes stuffing envelopes.
In each of the 20 sessions (5 per treatment), 8 student participants were provided with their own computer, work table, "output box," list of names and addresses and access to a shared printer. The task was to complete a form letter with names and addresses from the list, hand address an envelope, print the letter, stuff it into an envelope and then add it to the output box. The substance of the letter was not contrived: it concerned official department business that based on debriefings appeared to be salient to the students. The task was not as simple as first seems. From start to finish, each letter required between 60
and 90 seconds to complete.
After the production period, all of the participants went around the room and examined the output boxes of the other workers. The "supervisor," one of the experimenters, also examined all of the output boxes. Each person counted and recorded the number of completed envelopes in each of the output boxes and then, on the basis of one envelope chosen at random from each box, estimated the quality of production, on a scale from 0 to 1. Because an objective measure of quality, or at least one in which neither the experimenters nor the participants had a vested interest, was later needed to determine levels of sabotage, we hired a letter carrier from the US Postal Service to count and evaluate the "deliver-ability" of all the envelopes.
Finally, at the end of each session, subjects completed a short survey that allowed us to collect much of the usual demographic data, some information about expectations, in particular whether each subject expected his or her own output to be reported accurately, and a measure of risk preferences.
The students participated in one of four treatments that differ with respect to the method of compensation and the opportunities for sabotage. In the baseline Piece Rate treatment, participants were paid $1 for each quality adjusted envelope produced. In this case quality adjusted output depended only on the count and assessment of the supervisor. Where the supervisor's count of participant i is N S→i and his quality assessment is Q S→i , the dollar payoff of worker i in the Piece Rate treatment was:
In an effort to maintain the internal validity of the experiment and link the change in the design to the incentive effects of a tournament, the compensation scheme in the Tournament treatment is nearly identical to the one in the Piece Rate treatment:
As one can see the only difference was that the highest producer earned a bonus of $25 for winning the tournament which means that any changes in behavior can be attributed to the bonus.
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We take advantage of the peer assessments in the Tournament with Sabotage treatment.
In this condition, workers are compensated based on the average quality adjusted output assessed by all 8 auditors. Now, one's pay and chances of winning the tournament depend on the evaluation of the supervisor as in the previous two treatments but one's peers can also affect your final output assessment. The average assessed output of worker i is:
and, as a result, her payoff in the Tournament with Sabotage treatment is:
Lastly, to be complete we also ran a Piece Rate with Sabotage treatment that was identical to the Tournament with Sabotage treatment except no bonus was paid to the producer of the highest quality adjusted output. While it is clear that to assess the pure incentive effect of the tournament in the presence of the possibility for sabotage, one needs to compare the Tournament with Sabotage treatment to the Piece Rate with Sabotage treatment, it would be odd if there were differences between the two piece rate treatments because there is absolutely no incentive to sabotage each other when everyone is paid a piece rate. Indeed, we find no statistically significant differences between the two piece rate treatments and therefore we pool these data for the purposes of our analysis.
Based on our description of how the four treatments were run, it should be obvious that there are two avenues through which office politics and sabotage might affect outcomes in the experiment. Because winning a promotion tournament often has as much to do with the perception of being the most productive as it does with actually being the most productive, overt forms of sabotage, llike the destruction of one another's output, sometimes give way to more subtle forms. These acts frequently take the form of rumors or comments aimed at diminishing the perceived ability or accomplishments of one's competitors. To some degree, our experiment is designed to capture both forms of office politics.
In our design, brazen sabotage occurs when people undercount each other's output. From a strategic point of view, it should be obvious that each worker has the incentive to report zero units produced for each of the 7 other competitors in a tournament. This is how one maximizes the chance of winning the tournament. That said we suspected that only people with extremely little integrity would engage is such obvious acts of sabotage.
To provide an environment more conducive to office politics, we purposely had the participants hand write the addresses on all of the envelopes so that there would be both objective, and possibly subjective, differences in the assessed quality of the output. This possibility of subjective peer assessment is at the very heart of office politics. Just as one has the incentive to undercount the output produced by one's competitors, one also has the incentive to underrate the quality of their output. In fact, if counting zero for everyone else dominates, so does assigning them quality equal to zero. We posited that because quality is so much more subjective than count, saboteurs might feel more comfortable using it to lower the perceived productivity of their peers.
Descriptive Statistics
Before conducting controlled tests for differences in our treatments, we begin by describing our participants and the broad patterns we see in output and sabotage. Table 1 summarizes the characteristics of our participants based on data from the exit survey. In terms of the standard demographics, our participants were roughly evenly split between men and women, 11% were international students, the mean Grade Point Average (GPA) of the participants was high, and as is typical in the student population, there was not much variation in age.
The two demographics that we were particularly interested in are sex and whether or not one is an international student because it is easy to formulate hypotheses about these traits being predictors of ability in this task. Women tend to have better dexterity and hand writing and international students will be less familiar with English and the U.S. postal system. To control to some extent for the competitiveness of our participants we collected data on birth order and the number of siblings one has (Falbo, 1981) .
Based on past experience we have little confidence in the self reports of students about personal or family income and wealth. We therefore asked indirect questions that may be imperfect proxies for income and wealth but are probably measured with less error and bias.
We asked them for the number of bathrooms in their parent's house, whether they had a car on campus and whether they were employed during the school year. Precise measurements of the marginal effects of income and wealth are well beyond the purview of the current experiment -we simply want to control for differences.
We collected two other control variables in the survey. To account for the risk preferences of our participants we had the participants complete the Weber et al (2002) risk preference scale and created an indicator variable for those persons who ranked among the top 10% in risk taking. We also asked each participant to tell us the number of other participants in the session that they knew. We considered this to be a control for social distance, and the possibility of collusion, within a session. On average, people knew one or two of the other participants.
Lastly, we were interested in the extent to which participants would anticipate sabotage and how this expectation would affect their performance in the production task. We asked, "Did you expect your teammates to correctly report your production output?" Overall, most (88%) of people expected the other participants in their session to correctly assess their output. As we will see however, this expectation is less "rosy" for participants in the Tournament with Sabotage treatment. Here only 60% thought their output would be counted correctly). We will also see that these expectations matter a lot.
Three important aspects of our data are depicted in Figure 1 which reports the mean postal worker count of raw output (black bars), the mean quality adjusted count of the postal worker (dark grey bars) and the mean peer adjusted count (light grey bars) for the three treatments.
2 Perhaps the most important thing to notice is the disincentive effect of the threat of sabotage. As reported elsewhere (e.g., Nalbantian and Schotter, 1997 or van Dijk et al., 2001) , adding the $25 bonus for the highest producer increases raw effort (proxied here by the simple postal worker envelope count -black bars). The number of envelopes produced increases by 1.125 on average (z = 1.84, p = 0.06) when we move from piece rates to the tournament. 3 The difference of 1.125 envelopes does not seem large, but remember that our participants only produced for 30 minutes. Over the course of an 8 hour day, the 8 workers would produce 144 more envelopes in the Tournament condition. However, what is important is that raw output actually falls compared to both the Tournament (z = 3.36, p < 0.01) and the Piece Rate treatment (z = 2.03, p = 0.04) when competitors are able to sabotage each other. It is one thing to discover the presence of sabotage and the lowering of output as the direct result of sabotage but to find that just the potential for sabotage acts as a large disincentive to providing effort is unique to this experiment. On average, workers produce 2.475 fewer envelopes when sabotage can alter the course of a tournament.
If one compares the black raw output bar to the dark grey quality adjusted output bar within each treatment one gets a sense of the extent to which quality varied by treatment.
One might expect quality to be lower in the tournaments because people feel more pressure to rush but because they will be paid based on the number of quality adjusted envelopes, it is risky to produce slipshod output. The 2.53 quality adjusted envelope difference in the Piece Rate treatment is similar to the 2.48 difference in the Tournament but the difference is slightly larger in the Tournament with Sabotage treatment, 2.67 envelopes. If one regresses quality on treatment indicators only, the small differences appear to be significant. The
Tournament with Sabotage treatment yields lower quality of 0.06 compared to the Piece Rate treatment (p < 0.10) and 0.07 less than the Tournament (p < 0.05).
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Figure 1 also suggests that the experiment was successful in eliciting differences in sabotage that make sense. Recall that there is no monetary incentive to sabotage one's peers in either the Piece Rate or Tournament treatments, but nonetheless, we allowed participants to count and rate each other to provide important benchmarks. In the Piece Rate treatment it 2 Note: the peer adjusted count is the mean assessment of the 7 other participants only and recall that there are no statistically significant differences between the two piece rate treatments so they have been pooled to simplify and sharpen the analysis. 3 We report z statistics from the nonparametric Wilcoxon test. 4 Recall that quality is measured on [0,1] scale.
appears as if people actually made small gifts to each other, on average. One can see this by comparing the dark grey quality adjusted count of the postal worker to the light grey peer adjusted count. 5 When nothing is at stake, there is no harm in being nice to one's peers.
The same is not true in the Tournament. Here we find that people sabotage each other even when there is no material incentive to do so. The difference of almost one quality adjusted envelope is just significant (z = 1.66, p = 0.09) and can be symptomatic of a simple, maybe even unconscious or affective/emotional response to competition (Schultheiss et al., 1999) . When given the material incentive in the Tournament with Sabotage treatment, one can see much lower peer adjusted output. Compared to the evaluation of the letter carrier, peers credit each other with producing an average of about two adjusted envelopes less than the letter carrier and the difference is highly significant (z = 2.81, p < 0.01). As a rough comparison of magnitudes, if the effects of the bonus and the ability to reduce the output of others are additive, then it appears that affect accounts for 47% of the overall sabotage that occurs in the Tournament with Sabotage treatment. 6 The remaining 53% of sabotage is likely to be cognitive and strategy-driven.
Econometric Results
Our first and most important results concern the relationship between compensation and adjusted output, and these are contained in Table 2 . The first column reports least squares estimates, with robust standard errors, for the regression of adjusted individual output on the two tournament treatment indicators. Both coefficients are significant at the 10 percent level.
Relative to the combined Piece Rate treatment, adjusted output is estimated to rise 1.171
per person, or 9.368 = 8(1.171) per team, in the Tournament. When sabotage is possible, on the other hand, adjusted output per worker falls not just relative to the tournament (t = 2.87, p = 0.01), but to the combined Piece Rate treatments.
The addition of indicators for sex, international student status and risk preferences has little effect on these treatment effects: the estimated coefficients retain both their size and significance. Also, the estimated coefficients for sex and international student status are negative and significant in both the statistical and economic senses, and are consistent, we believe, with the nature of the task, one in which keyboard dexterity , neat handwriting and fluency in English were favored.
The observation that risk takers are estimated to produce 1.781 fewer envelopes, and that the difference is significant at the 10 percent level, calls for a more subtle explanation.
It is our hypothesis that risk takers are more likely than other subjects to skimp on quality in an effort to finish more envelopes, a conjecture with important implications for personnel management. We find support for this view in Tables A1 and A2 in the Appendix, which report the results for separate (raw) quantity and quality regressions. Combined, the second and third columns of Tables A1 and A2 suggest that risk takers produce about the same number of envelopes but spend less effort on each. If the strong quality effect comes as no surprise, the insignificant quantity effect is unexpected: our prior was that a risk taker would attempt to produce more, but inferior, envelopes.
The last columns in Table 2 reveal that the addition of the expectations variable, whether or not subjects anticipate that their output will be reported correctly, has two marked effects, with or without other demographic controls. First, the coefficient for risk takers shrinks in both size and significance.
Second and most importantly, the treatment effect for tournaments with sabotage vanishes. It seems reasonable to conclude, then, that quality adjusted output falls in this environment because fewer individuals expect their co-workers to be truthful about their contributions to production and, as a result, effort is reduced. In more evocative terms, firms in which promotion is the result of office politics will become less profitable, not because output is ever lost or ruined, but because it is never produced.
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But were such expectations reasonable? That is, did our subjects sabotage one another more often in the tournament? And what other influences can be identified? Figure 2 illustrates the incidence and amount of output sabotage in the three treatments. As one can see almost 80% of the evaluations were correct in the Piece Rate treatment but this number fall to only less than 60% in the Tournament and further still to less than 50% in the Tournament with Sabotage. Furthermore, there are a lot of observations considerably to the right of zero in the Tournament with Sabotage indicating significant sabotage. It is one thing to mis-count by one or two envelopes as occurs in the Piece Rate treatment but there are 22 instances of the target's output being evaluated as less than five units and 9
instances in which the evaluator reduced the target's output to zero. All of these instances occurred in the Tournament with Sabotage.
For a more systematic analysis of output sabotage, Table 3 reports GLS estimates with individual random effects (v ij ) for three models of output sabotage, all based on the spline function:
where OS ij is i's undercount (positive) or overcount (negative) of j's output, T and T S are − → the tournament treatment indicators, Q j − Q i is the objective difference in output and X is a vector of controls. In the first specification, for example, no controls are included, and the only estimated coefficient that is significant at the 10 percent level or better is that on max{Q j − Q i , 0}T S. That is, it is only in Tournaments with Sabotage, and then only when the target has produced more output, that the model predicts systematic miscounting of any kind. As the implied sabotage functions in Figure 3 reveal, however, those who produce more output should expect substantial undercounts: in particular, a four envelope difference will be reported as three, a surprise inasmuch as there are other, more subtle, forms of sabotage available.
The estimates in the second and third columns hint that the result is a robust one. No matter what other controls are included, neither the size nor the significance of the relevant coefficients are affected. Furthermore, results not reported here reveal that the results are also robust with respect to the specification of the error term: the same patterns prevail when errors are instead clustered on the individual. The data also demonstrate that, once more, expectations matter. Those who expect co-workers to report their output correctly will sabotage them less, an example of complex or expectational reciprocity: if A expects B to report A's output correctly, then A will correctly report B's, and so on. Inasmuch as one of the controls included in the third specification is the number of other subjects known, this is more than a "friendship effect." Given the differences between the two forms of office politics, we expected false reports of quality, in either direction, to be more common and more responsive to output differences. Figure 4 shows that there is much more variation in the quality sabotage data reflecting the partially subjective nature of this sort of assessment. As in Figure 2 , however, we see that the number of cases in which the peer evaluator agreed with the letter carrier decreases dramatically from the Piece Rate to the Tournament and even further to the Tournament with Sabotage. While the distribution of evaluation differences is fairly symmetric around zero in the Piece rate treatment, it is skewed slightly to the right in the Tournament and skewed dramatically to the right in the Tournament with Sabotage. Indeed, as expected, there is a lot of quality sabotage in the Tournament with Sabotage and there is even a significant amount in the Tournament despite there being no incentive to sabotage one's coworkers. Table 4 reports estimates for three models that, apart from the dependent variable, are identical to those used to characterize quantity sabotage:
where QS ij is now i's underestimate (positive) or overestimate (negative) of the quality of j's output. The most immediate difference between Tables 3 and 4 is that almost all of the coefficients γ 0 , ..., γ 8 are significant, consistent with our prior.
To understand better their implications, consider the implied sabotage functions for the benchmark specification in which no other terms are included, as depicted in Figure 5 . Even when there is no difference in output, subjects engage in significant positive sabotage in both tournament treatments. Underestimation is more pronounced when it matters most, in tournaments with sabotage, but even in the standard tournament, it exists as what we believe to be an affective response. The further observation that the quality sabotage function more or less levels off for positive output differences in the standard tournament lends credence to this view. The response to co-workers who produce more is not "calibrated" in any obvious sense.
In tournaments with sabotage, on the other hand, underestimation always becomes more pronounced with differences in output, even if the small, but statistically significant, decrease in the slope of the function to the right of the "knot" is difficult to rationalize.
Figure 5 also illustrates that the "sabotage threshold" -that is, the difference in output sufficient to induce underestimation -is not just negative, but almost equal, in the two sorts of tournaments, and that below this, the amount of "negative sabotage" (i.e., gifts) increases more slowly in the standard tournament.
All of this stands in marked contrast to behavior in the combined piece rate treatment, in which the extent of sabotage is predicted to decrease, albeit slowly, as output differences increase, and the level of sabotage associated with no difference in output is negative. For that matter and consistent with Figure 1 , at most values of the difference in output, participants in the Piece Rate condition actually make small quality gifts to their coworkers.
Furthermore, because the estimated change in the slope of the sabotage function at the knot is statistically insignificant, the rate at which sabotage declines is independent of whether the difference in output is positive or negative.
Once more, we are confident that our results are robust. On the one hand, the results are not much different when the errors are clustered at the individual level. More important, as the second and third columns in Table 4 attest, the addition of the now familiar controls for sex, international student status, risk preferences, expectations and so on has little effect, whether or not other controls are also used. There is perhaps less evidence of reciprocity, however: the coefficient on expectations has the right (that is, positive) sign, but is no longer significant.
Concluding Remarks
In lieu of the usual rehash of motives and results, let us instead focus on some of their implications. On a practical level, the obvious question is whether managers should foster competition among coworkers or explicitly set up promotion tournaments? One clear answer is that if office politics can have an effect on output, either directly or indirectly in terms of lost productivity due to political maneuvering, then between worker competition should be avoided. Workers have good reason to be wary of the sorts of peer review mentioned in the introduction. Our results suggest that when there is any ambiguity in the performance of a competitor, workers are likely to engage in sabotage. Not only will time be spent on unproductive tasks, the atmosphere itself created by a tournament can be a disincentive to work hard. The second effect is the main empirical contribution of our study.
It is also not clear whether one should use tournaments even when office politics can be kept to a minimum. Recall the estimates of the effect of the tournament on adjusted output in Table 2 . If the bonus is substantial (i.e., the difference in pay grades is large from one level to the next in the context of Lazear, 1989 or Drago and Garvey, 1998) , it is not clear that the increased productivity provided by the competition outweighs the added Note: OLS with robust standard errors; the omitted treatment is piece rate; column (4) includes controls for age, GPA, birth order, number of siblings, employment status, the number of other participants known and proxies for family wealth. Note: GLS with individual random effects; the omitted treatment is piece rate; column (3) includes controls for age, GPA, birth order, number of siblings, employment status, the number of other participants known and proxies for family wealth. 
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Instructions (all treatments)
You have been asked to participate in a production experiment. For your participation today you will earn an amount of money that depends on your performance in the experiment.
Any earned money will be paid to you in cash at the end of the experiment.
In this experiment you will be completing a production task that consists of:
• Addressing and printing letters
• Putting the letters in envelopes
• Hand-addressing the envelopes Each of you will be assigned to one of the work stations in the room. After the experimenter demonstrates how the tasks should be completed, you will work for 30 minutes.
It is important that all these tasks are completed correctly because these letters are addressed to candidates for a new position in the Economics Department.
At the end of 30 minutes you will each be asked to go around to each of the other participant's stations and count their output. You will write down your count of their output on a record sheet that you will be provided. To assure quality, you will then randomly choose one of their letters to open and check, both the letter and the envelope, for mistakes. You will then write down your assessment of the quality of the person's work on the record sheet. Your quality assessment for each individual will be a number between 0 and 1 where 1 indicates that the work is acceptable and 0 indicates that it is not acceptable.
The experimenter will also go around to each work station to count the output and assess the quality of each participant's work.
Do not write your name on any of the sheets you are given. Only put your participant number in the space provided at the top of the record sheet. We do this to maintain anonymity in the experiment. By only using your participant number, the other participants will not know your assessment of their output and the experimenter will never be able to link your actions to you by name.
After all the counts and quality assessments are turned in, you will fill out a brief survey and the experimenter will enter all the count and quality information into a spreadsheet.
When every one is done with the survey you will be paid according to the following compensation scheme.
Compensation (Piece Rate)
The group will be working under a piece rate compensation scheme. Your piece rate compensation will be:
where N is the count of your production by the experimenter, Q is your quality rating assigned by the experimenter and $X is the piece rate.
ARE THERE ANY QUESTIONS?
Compensation (Tournament)
The group will be working under a piece rate compensation scheme. However, there is also the potential for you to win a bonus. Your piece rate compensation will be:
where N is the average count of your production by the experimenter, Q is your quality rating assigned by the experimenter and $X is the piece rate. On top of this, the participant who has the highest quality adjusted output (N × Q) will be awarded a bonus of $Z.
Compensation (Piece Rate with Sabotage)
where N AV G is the average count of your production by the other participants and the experimenter, Q AV G is your average quality rating assigned by the other participants and the experimenter and $X is the piece rate.
Compensation (Tournament with Sabotage)
where N AV G is the average count of your production by the other participants and the experimenter, Q AV G is your average quality rating assigned by the other participants and the experimenter and $X is the piece rate. On top of this, the participant who has the highest quality adjusted output (N AV G × Q AV G ) will be awarded a bonus of $Z.
ARE THERE ANY QUESTIONS?
